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Background: This study investigated the hemodynamic efficacy of a novel partial circulatory support device in a porcine model of acute heart 
failure (HF). Current long-term circulatory support is limited to use of large, complex devices with invasive and risky surgical implantations in NYHA 
Class IV HF patients. Our device is an intra-aortic micro-axial entrainment pump and intended for long-term partial support in NYHA Class III/IV 
patients. Prior mock loop studies showed its favorable hemodynamic effects in HF states.
Methods: Our device was successfully deployed via catheter in descending aorta and was anchored using self-expanding struts in 3 pigs. Acute 
HF was induced with esmolol infusion until cardiac contractility (dp/dt) was 50% of the baseline. Left ventricular pressure-volume values, aortic, 
femoral, renal arteries and right heart pressures were recorded at baseline and in HF state with device off and on.
Results: The activation of device improved hemodynamics in HF state (Fig.1D). It increased stroke volume (9%), cardiac output (10%) and ejection 
fraction (11%) while decreasing cardiac stroke work (11%). The afterload measure by arterial elastance decreased 23% with pump on in HF state. 
The device also significantly increased renal artery flow and pressure by 36% and 74%, respectively.
Conclusions: This study demonstrates that our novel intra-aortic fluid entrainment strategy improves porcine acute HF hemodynamics. Additionally, 
improved renal perfusion may help reverse the neurohormonal activation which in turn has the potential of improving quality-of-life and outcomes in 
HF by resting the heart, augmenting end-organ perfusion and possibly promoting reverse remodeling.
